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Introduction
The concept of treatment fidelity has evolved over time; 1 and there does not appear to be one single agreed definition. Treatment fidelity can refer to all the mechanisms that ensure an intervention tests its hypothesis and that all the components of the intervention are implemented as outlined in the protocol. There does however appear to be an agreement in the literature of the importance of assessing and monitoring treatment fidelity. Firstly treatment fidelity increases the internal validity of a trial such that the results of the trial are directly attributable to the intervention. 2 Good treatment fidelity also increases the reproducibility of the trial by enhancing external validity; this increases to the extent to which the results can be generalised to the clinical setting. [1] [2] [3] Additionally optimisation of fidelity can also increase the statistical power of an intervention as the varability in delivery has been minimised. 1, [3] [4] If the results of a trial are found to be non-significant and fidelity has not been monitored, it would be unclear if the results were due to an ineffective intervention or whether key elements of the trial were not implemented as planned. Conversely lack of attention to treatment fidelity could find an intervention to be effective due to extra treatment factors, potentially resulting in an ineffective intervention being found to be significant in a trial and subsequent implemented in clinical practice. [2] [3] 5 Finally fidelity monitoring can aid researchers in moving forward and refining interventions, as it provides information on what components of the intervention were effective. 2S Treatment fidelity is of particular relevance to behavioural change interventions due to the complexity involved in targeting specific health behaviours for example physical activity. 1, 9, 6 Due to the inherent nature of these complex interventions, there is greater capacity for variation especially when different research sites and treatment providers are involved. 3S A review of behavoural change interventions between 1990-2000 found that 54% of studies did not report on intervention fidelity. 7 In an effort to rectify this Bellg et al. (Table 1) . (1) design of study, (2) training providers (3) delivery of treatment (4) reciept of treatment (5) enactment of treatment skills. 1 Table 1 National Institure of Health (NIH) Behaviour Change Consortium (BCC). Domains of Treatment Fidelity. Bellg et al. 1 In the last decade, since the publication of NIH BCC recommendations on treatment fidelity, some studies have used these recommendations and it appears to be a useful model for monitoring and enhancing treatment fidelity. 2S,15S,16S,27S,343,54S,65S,8-10. Many aspects of physiotherapy include complex interventions (behavioural change, physical activity and exercise interventions). In order to ensure optimal translation of research findings into physiotherapy practice, knowledge of the fidelity of the trials that provide the underpinning evidence is important. Therefore, the aim of this paper is to identify how fidelity is defined in the literature, and to explore the extent to which reported fidelity is assessed/monitored in the published evidence on behaviour change, physiotherapy, physical activity interventions and exercise therapy and how the methods employed in this literature map to the five domains of the NIH BCC.
Methods
The overall approach will adopt scoping review methodology and included a six step framework: (1) identifying the research question; (2) searching for relevant studies; (3) selecting studies; (4) charting the data; (5) collating and summarising our result; (6) Consulting with key stakeholders (not applicable to this study). 11, 12 Identifying the research question: The research question which informed this review was "what methods are reported (in literature relating to behaviour change interventions, physical activity, exercise, physiotherapy) to assess/monitor treatment fidelity?" Searching for relevant studies: A specialised search strategy was developed in consultation with the librarian for the School of Health Sciences, Ulster University. Two reviewers (OO'S, RMcC) independently and systematically searched three key databases (Scopus, Medline (Ovid), and CINAHL). Search words included "fidelity" OR "treatment fidelity" AND "behavio* change;" AND "physiotherapy" OR "physical therapy;" AND "exercise therapy;" AND "physical activity interventions." Searches were restricted to those conducted in humans and published in the English language. The literature was probed in preparation for this review and as a large volume of literature was available it was decided in advance of the search to limit the inclusion criteria to studies published from 2012-2015.
Selecting studies: Titles and abstracts were screened independently to identify relevant studies where "fidelity" was used in the context of our review aims. Search results were combined and duplicates removed. Only studies that included a clear method of assessing fidelity were included for data extraction. Review articles, case studies and commentaries were excluded, but held for discussion purposes. Full paper copies were retrieved and divided between the two reviewers; for training and standardisation, five articles selected at random were exchanged between reviewers and reviewed to assess agreement about whether studies met the inclusion criteria.
Charting the data: The research team met regularly to agree and refine the data extraction table. Ultimately the aims and objectives of the papers, a definition or summary of fidelity (if present) and the methods used to assess/measure fidelity were extracted and tabulated by each reviewer. The characteristics (design, population and number of participants) of the studies were also charted.
Collating and summarising our results:
The extracted methods used to assess/measure fidelity were summarised and then mapped to the five domains as set out by NIH BCC framework. Table 1 : design of study, training providers, delivery of intervention, receipt of the intervention and enactment of intervention skills. At the end of this process the reviewers met to agree the classifications and finalise the data extraction table.
Results
There were 65 papers included in this scoping review. The search results are available in figure 1.
One hundred and thirty seven full text articles were retrieved; n=65 of these were included and the remaining 72 papers were excluded for the following reasons: n=31 did not report a clear method of how fidelity was monitored or assessed and therefore did not meet the inclusion criteria. A further n=34 were review papers, 5 were editorial/commentaries, 1 was an opinion piece and the remaining 1 was a cross sectional questionnaire study.
The results of the data extraction are summarised in Table 2 . Further details of the characteristics of the included papers, the definitions of fidelity and methods used to assess/monitor fidelity can be found in the E-supplement.
Fidelity definition
Thirty four of the 65 (52.3%) papers gave a definition/short summary of fidelity and of these 23 indicated a reference source for their definition, 21 different authors were referenced for definitions. The definition proposed by Bellg et al. was the most commonly cited definition of fidelity, cited by 9 1 , 21 different authors were referenced for definitions Most of the definitions centered around delivering the intervention as planned; 20 6S,8S-9S,12S,17S-19S,21S-22S,24S,27S-28,S30S,36S,38S-39S,47S,56S,59S,60S explicity used "delivery" in their definition while a further 8 used similar language for example "followed as planned,"implemented as planned" 
Strategies for assessing/monitoring treatment fidelity mapped to the NIH BCC domains
Of the 65 papers included in this review only 2/65 (3%) included an assessment of all five domains; 39/65 (60%) papers assessed fidelity under one domain, 12/65 (18.5%) included two domains, 9/65 (13.9%) papers assessed fidelity under three of the NIH BCC components, and 3/65 (4.6%) addressed four of the five domains.
Study Design
Nine studies considered study design in their assessment/monitoring of fidelity ( Table 2) .
Four of these studies reported on the underpinning theory. 2S,3S,54S,65S Seven papers included a prior information on the dose to be delivered, ensuring it was the same between conditions. 11S,15S-16S,30S,34S54S,61S Two of the included studies trained more than one provider as a strategy to allow for any setbacks. 2S,15S Beck et al. used a specifc study design to minimise contamination and all providers in this study remained blind to the intervention content during the control period. 2S Further strategies used to enhance fidelity relating to the domain of study design were incorporated by Winnet et al., where by they ensured that they would have sufficient statistical power to detect treatment effects. 15S
Training of providers
Twenty two papers reported on the training of intervention providers in their assessment of fidelity ( Table 2) . Strategies reported to enhance provider training included standardisation of training so as all providers received a similar number of sessions or were given standard 7   7   training manuals. 2S,15S,22S,34S,46S,61S,65S Role play or practice delivering the intervention was   part of the training in nine studies 2S,14S,22S,44S,46S,52S,54S,64S-65S ; provider competence and adherence to the intervention components were usually assessed during these sessions. In efforts to minimise drift, refresher training was provided by Winnett et al. and others supervised or reviewed audio/video of sessions throughout the intervention and gave the providers feedback based on this; 15S in one case the sessions were evaluated and if provders scored below a certain level of fidelity they were given additional training. 44S Other strategies used included: seeking feedback on the training from the providers, 15S using the results of the assessment of delivery to inform future training 17S and the trainer reported if they had delivered the training as intended. 33S
Delivery of treatment
Fifty nine included papers reviewed included an assessment of delivery (Table 2) . Thirty nine studies assessed delivery of the intervention either by direct observation or through an evaluation of an audio or visual recording 1S-2S,6S-8S,10S,13S,17S,19S,20S,22S,-28S,32S-36S,39S-41S,44S-47S,51S,55S-58S,61S-65S The number of actual treatment sessions assessed ranged from 10-100%.
The criteria used to evaluate treatment delivery varied and included both objective checklists and subjective measures to evaluate the delivery of the intervention. For example in one study the raters reported on their "overall impression" of how the intervention was delivered 40S another report evaluated the provider's engagement with the participants and whether the session was delivered in "a constructive and empowering manor." 56S Other strategies used in the assessment of delivery included an effort to assess/measure the dose delivered (n=8). 8S,12S,23S,25S,31S,38S,42S,59S The use of materials such as manuals used to enhance or aid delivery was used by four reviewed papers. 10S,15S,16S,62S 8 8
Receipt of treatment
Thirteen of the papers included in this review reported an assessment of receipt (Table 2) .
Strategies use to assess receipt varied between authors and included ensuring that participants had an understanding of the intervention 15S, 11S,21S,60S . Two authors made resources available to the participant so as they could perform the intervention activities. Other strategies included using online tracking codes to assess if participants accessed and received the material; 60S one protocol reported that receipt would be assessed through brief questionnaires 27S and Robbins et al. reported that receipt was assessed via providers' logs and assessment of audiotapes. 65S
Enactment of treatment skills
An assessment of enactment of treatment skills was included by 10 of the studies ( Table 2 ).
The performance of the intervention skills was observed in the real life setting by one study 5S ; similarly two other reports used direct observation to examine the degree to which interventional changes took place. 18S, 53S Faulkner et al. used an objective measurement to assess if the treatment was being enacted in real life settings. 54S Follow up contact to assess the enactment of the treatment skills was reported by two studies. 21S,30S
Discussion
This review identified the definitions used for treatment fidelity and explored the extent to which the 5 domains of treatment fidelity are reported in the literature, and detailed the strategies used to capture these five domains. The definition by Bellg et al. was the most commonly cited definition for treatment fidelity. Most of the definitions provided centred around delivery of the intervention. The overall reporting of treatment fidelity is poor; only 40% reported on more than two of the five components. Treatment delivery was the most 9 9 frequently reported domain and this has been similarly noted in other papers. 30 Study design was the most under reported domain of fidelity with only nine studies including this domain in their analysis. There was a wide variation in the strategies used to assess/monitor fidelity across all domains.
The definition by Bellg et al. was the most commonly cited definition of treatment fidelity in the reviewed articles. 1 This definition centres mainly around reliability and validity, referring to both the strategies used to monitor and enhance these and the practices to ensure that the research reliably and validly tests the intervention. All of the reasons outlining the importance of measuring treatment fidelity as detailed in the introduction are directly realated to reliablity and validity (both internal and external) and it is likely that this definition provided by Bellg et al. was developed bearing in mind the benefits of ensuring good treatment fidelity. 1 Borrelli et al. also draw on upon this definition 7 and was cited by two reviewed studies. 2S,6S However many of the papers in this review simply deduced fidelity down to the delivery; ensuring an intervetnion was delivered as intended. This simplified definition and concept of treatment fidelity may have influenced the methods used to assess treatment fidelity. This is evidenced through the results as treatment delivery was the most frequently assessed domain. The definition developed by Bellg et al. was developed by an expert group and we would encourage the use of this definition to aid in the standardisation of the assessment of treatment fidelity.
As treatment delivery was the most frequently reported domain it appears that authors have a good awareness of the importance of this. However all five components of fidelity are mutually exclusive; lack of consideration to any one category could potentially compromise the validity of the study. 7 For example if an intervention is found to be ineffective and the only domain of fidelity assessed was delivery which was high, it is possible that neglect of other domains may have caused the insignificant results; the providers may not have been adequately trained or the study design may not have tested the hypothesis. There is some debate around the importance and relevance of all five domains. This review found enactment to be comparatively less well reported than the other four domains. Gearing et al. have perhaps this could then indicate that the treatment was ineffective. 2S However, further work is required to wholly explore and agree this issue and come to a definitive conclusion on the relative importance of each of these five domains.
Study design was the most under reported component of fidelity and may have been over looked as an element of fidelity. Study design is an integral part of any intervention and impacts greatly on the ability of intervention to evaluate the hypothesis. 1 Only a small number of the studies in this review included a measure or assessment of study design when reporting fidelity. Bellg et al. outline specific criteria around study design so that the study can adequately test its hypothesis in relation to its underlying theory. 1 The theory which underpins interventions for behaviour change is important when designing an intervention, as it can provide a more in depth understanding of the processes of how the intervention might work 30 , yet only four papers referred to a theoretical framework when reporting their fidelity assessment. Other reviews in various populations have found the reporting of the use of theories to underpin interventions ranged from 12-72%. [31] [32] [33] [34] [35] [36] The aim of this review was to summarise reported methods used to assess and monitor treatment fidelity; the evaluation of the study design was beyond the scope of this review and it is possible that papers reviewed included components of study design elsewhere.
This review focused on reports published since 2012. In 2011 Borrelli et al. published a checklist which further developed the NIH BCC framework into a 40-item checklist which was designed to assess the treatment fidelity of a study across all these five domains. 36 Despite the publication of the checklist preceding the publication of all the papers included in this review, it was only used by two of the studies 2S,15S reviewed to help inform their assessment of treatment fidelity. Both these papers reported a comprehensive fidelity assessment; Beck et al. 2S included four out of the five domains and Winnett et al. 15S included all five domains. The lack of reporting of treatment fidelity in this review demonstrates the need for the use of a standard process or checklist to be used by authors so that none of the five components are overlooked. This checklist provides authors with a structured framework for which to monitor and assess all elements and components of treatment fidelity Established reporting guidelines exist for the reporting and publication of clinical trials (CONSORT and TREND) 37-38 and protocols (SPIRIT). 39 None of these guidelines provide any specific guidance for the assessment and reporting of treatment fidelity.
Although some of the components on these checklists do overlap with the NIHBCC item checklist contains two items of treatment fidelity (11 and 12) . These items are ambiguous and limited in their description stating that only if intervention fidelity was it should be described and if assessed the extent to which it was delivered as planned should be reported. It is however encouraging that fidelity is being included in these new guidelines.
The monitoring, assessment and reporting of treatment fidelity would greatly benefit from the development of more explicit and compulsory reporting guidelines in line with the NIH BCC guidelines.
The inattention to treatment fidelity reported in this review may be due in part to the additional resources required to assess treatment fidelity. Assessing and monitoring fidelity requires increased time, equipment and personnel. This increased burden may concern researchers and funding agencies; Bellg et al. argue that not devoting these resources to treatment fidelity may be more costly in the longer term. Including a plan to assess and monitor treatment fidelity in a study can enhance the translation into clinical settings and reduce the likelihood of ambiguous results. 1 The physiotherapy research community have a vested interest in minimising the chance research can't be replicated in clinical practice.
Lawton et al. 9S provide an example of the importance of monitoring treatment fidelity for reliable and valid results; the authors found that a worksite physical activity intervention delivered across five sites was only found to significantly increase physical activity levels in one site where it was delivered with high fidelity.
Limitations
The actual documentation and reporting of fidelity within published papers is a central limitation to this review. This may be due in part to limitations on word count for journal publication. One way to overcome this issue is to provide online supplements so that the scientific community can access any additional information about the methods for assessing and monitoring treatment fidelity.
Finally the mapping of the reported methods of fidelity to the domains of fidelity as set out by the NIH BCC was based on reviewers' judgement. This may have led to some misclassification of methods however attempts were made to reduce this as classifications were agreed by the two reviewers and regular meetings were held with a more experienced researcher throughout the process who was consulted when any disparity arouse.
Conclusion
In this scoping review we identified that there remains an inconsistency and paucity across the literature for the defining and reporting of methods for treatment fidelity assessment and monitoring in complex interventions. We recommned that future researchers should use the definition proposed by Bellg et al. 1 Study design: Stated the underpinning theories and how these impacted the active components and the overall design of the study. The exact dose could not be set out given the flexibility of the designed intervention; providers completed a log and audio recorded sessions to verify this. Strategies were used to minimise contamination between groups (keeping providers blind to the intervention content during the control period and told not to discuss details of their intervention beyond their site, any apparent contamination will be analysed from audio recordings), the study team also provided for possible setbacks by training more providers than necessary and tailoring the training content and schedule to suit the providers. Provider training: training was standardised for all providers as it was conducted by the same trainers using the same powerpoints, role play and discussions were used to ensure that the training was suited to the individual needs. Skill acquisition was assessed by self report assessments done before and after training, role plays were also videoed to assess skill acquisition. Ongoing supervision and feedback was provided to measure competence in delivering the intervention. Any concerns regarding clinician delivery of the intervention are discussed with the research team and raised with the clinician. This on-going supervision helped minimise drift in provider skills in addition to summarising key concepts on supplementary resources to prompt integration of training concepts into clinical practice.
Booster training sessions were also completed. Delivery: Supervision was used to monitor delivery. All sessions were audiotaped and assessed using an intervention specific checklist and standardised checklists to assess delviery. 20% of audiotapes were randomly seleted for assessment by trainined raters Providers had to score a minimum level on these checklists, if there were any concerns regarding delivery they were raised with the study team. Questionniares were used to collect information about the proviers previous training and clincal experience to account for any difference in providers; other questionnaires were used to assess dietician and patient perception of therapeutic alliance and the providers interpersonal skills were also measured. Receipt: The authors felt that it was difficult to adopt the concept of receipt for this particular intervention and their interpretation of receipt for this was to focus on the degree to which the intervention was delivered.
Casey et. al 2015 3S
Design: Multiple baseline single-subject design To evaluate the effects of a highly structured therapeutic skating intervention on motor outcomes and functional capacity.
Boys with autism spectrum disorder aged 7 and 10 years
Intervention n=2
No definition Recorded attendance at specific time points. At a particular time point specific measurements were taken of the tasks to be completed in the two trials.
Chesworth et. al 2015 4S
Design: A priori method of assessing fidelity of a Cluster randomised feasibility trial.
To explore fidelity to treatment delivery of the ICONS (Identifying Continence OptioNs after Stroke) intervention.
Adults post stroke
Intervention (n=40). Control
"…the methodological strategies used to monitor and enhance the reliability and validity of behavioural interventions… [and] …the methodological practices used to ensure that a research study reliably and validly tests a clinical intervention" 1 Clinical logs completed by the providers regarding the delivery of the intervention were reviewed.
Fortington et. al 2014 5S
Design: Observational
To measure the quality of exercise performance by players in FootyFirst, a coach-led, lower-limb injury prevention program.
Australian football players
Observed n=70
The extent to which a programme is followed as prescribed and adaptation is the extent to which a program is changed after implementation in a real world setting. [13] [14] Players were observed carrying out the exercises by two raters using a specifically designed checklist. Only observations that the raters agreed on were used for analysis.
French et. al 2015 6S
To evaluate the fidelity of the IMPLEMENT
General practitioners
Intervention (n=59) Intervention fidelity refers to both the All workshop sessions were audiotaped and transcribed. The audio tapes were coded according to intervention ; an interactive face-to-face educational intervention to improve general practitioner (GP) management of back pain Control (n=53) methodological strategies used to monitor and enhance the reliability and validity of delivery of interventions, and the extent to which an intervention as delivered is faithful to the intervention as planned. 1, 7 the presence of behavioural change techniques (BCTs).
To establish reliability one transcript was coded by two raters and an agreement of 80% for the presence of a BCT had to be reached. One of these raters then coded the remaining transcripts 10% of which were randomly checked.
Fulkerson et. al 2015 7S
Design: Randomised control trial
To describe weight-related outcomes of the Healthy Home Offerings via the mealtime environment Plus study; a trial to prevent excess weight gain among youth.
Families (8) (9) (10) (11) (12) year old children and their parents)
No definition Pre-selected sessions were observed and delivery assessed using a standardised checklist. Sessions were observed and delivery assessed using a specified fidelity checklist, which rated the providers' adherence to the protocol. The providers' presentations were also examined for adherence and their presentation skills also rated. Participant feedback regarding the style of the providers' delivery and the quality of the intervention was obtained. Exposure/dose was evaluated by examining the attendance records to assess the number of targeted health professionals attending and the number of practices with representation. 
No definition The delivery of CBBT was assessed from audiotapes using a structured coding format. The fidelity of the physiotherapists was established through (1) Exit interviews with a sample of particpants (CCBT) to patients with high fear avoidance who had been referred to physiotherapy.
(2) observations of one sessions per site the research team (3) 
Breast cancer survivors N=183
Fidelity consists of the measures taken to assure that an intervention is carried out as prescribed by the intervention protocol. 9, [17] [18] Dose parameters A clear description of the dose to be given was set out and described from the start. Training (i) Providers were trained to train participants in self-delivery by a certified acupuncturist. (ii) Demonstrations were conducted and the participants had to reach >/95% on the Acupressure Fidelity Form.
(iii) Providers also received refresher training at a predefined point. (iv) Participant training: The correct technique was demonstrated to the participants. (vi) Participants then carried out the acupuncture with feedback and had to reach >/95% on the on the Acupuncture Fidelity Form before completing training.
(v) Participants were also given an instruction manual and DVD. Self-delivery: (i) Participants had a 3 week follow up session after the initial training to evaluate their technique. (ii) Feedback was provided to the participants and participants were required again to meet >/95% on the Acupressure Fidelity Form. (iii) The participants logged their sessions throughout the intervention and are given contact information in case questions arise during the intervention period. Intervention receipt: (i) Participant logs were examined to evaluate receipt. (ii) Attrition rates were also used to examine the number of participants who completed the entire protocol. Enactment: (i) This is on-going and not reported. Avery et al. 2014 17S 
Design: Protocol for an open
To conduct an open pilot study to establish the acceptability, feasibility Adults diagnosed with non-insulin N=200 (n=100; intervention and n=100;
With so few primary studies explicitly utilising treatment fidelity Consultations were videotaped (20-40%) and review appointments to assess adherence to and appropriate use of components of the intervention using a pilot study and external pilot randomised control trial and fidelity of the multifaceted intervention movement as medicine for type 2 diabetes in the primary care setting. Process evaluation approach: Feedback was received from the employees and managers regarding the training. Measured the amount of time managers and employees spent in training.
There was an assessment of how the funding for structural changes was allocated and which structural changes took place. Assessed the degree to which the marketing campaign took place/was implemented; food demonstrations took place as planned and print materials were distributed as planned Bryant et. al 2014 19S Design: Three arm randomised control trial To describe the processes in training physical therapists: (1) to deliver a standardized pain coping skills treatment and (2) The quality of delivery of the intervention was assessed against previously standardised criteria from audio recordings of sessions (randomly selected 10% of recordings from both groups). Three measures of session's quality were used: (1) Adherence to each specific element (2) Physical therapist competence ( No definition. Audio recordings were taken from two time points (1) recording per provider at time point 1 and up to 3 at time point (2) and rated with a specifically developed coding sheet as to whether they adhered to the months) proficiency in the intervention protocol and according to (a) the clarity with which the counsellor explained the scale to the patient and (b) whether the counsellor was specific about the behaviour that they were asking the patient to rate themselves on. Researchers also judged the quality of action plans agreed upon according to whether they appeared to have the potential to address the patient's adherence barrier or not.
Dyas et. al 2014 21S
Design: Qualitative study embedded in a pilot cluster randomised control trial To investigate treatment fidelity of an educational intervention delivered to general practice (GP) teams; designed to improve the primary care management of insomnia.
Patients suffering from insomnia and general practice teams (GPs and practice nurses) 10 participants (n=6 patients, n=4 practitioners)
Treatment fidelity has been defined as the degree to which a treatment or intervention is delivered to participants as intended. 19 Short telephone interviews were conducted with patients and practitioners who participated in the intervention to explore any breaches in fidelity. The conditions that they wanted to explore were set out a priori: (i) adherence to the intervention (ii) Patient receipt and understanding of the intervention (iii) Patient enactment. The interviews were analysed to identify barriers and facilitators to these components of intervention fidelity and to understand why breaches in fidelity occurred. Activity logs: A record will be kept of the amount of sessions conducted (with participants, health care workers, families and nutrition counsellors) and materials distributed. Supervisory reports: a review of the providers' workbooks will be conducted to evaluate completeness, validity of documented information, referrals, appointments kept or missed. Registration forms will record the number of community based nutrition counsellors trained and the number of health facility staff sensitised.
Pre-post test scores will be used to assess skill acquisition of providers was assessed before and after training. Evaluation forms: To evaluate the quality of the training sessions was evaluated Structured observations: Providers' interpersonal skills during home visits, use of intervention material, problem solving and confidence will be assessed. Lorencatto Delivery: (i) Provider's will complete questionnairebased facilitator report of delivery completed after each session. (ii) Consultations will be audio recorded and analysed using a checklist of the behavioural change technique (BCTs) to be delivered at each consultation change intervention targeting general practitioners (GPs) and nurses, to support improvement in the provision of high-quality care for people with type 2 diabetes. working in the study practices actively engaged in providing diabetes care. and whether the duration of the BCT changes over the course of the delivery period and between facilitators. (iii) Post intervention feedback forms will be distributed post intervention. Receipt and enactment will be assessed through brief questionnaires delivered with the post intervention process evaluation.
Robbins et. al 2014 28S
Design: Process evaluation of a pilot intervention The extent to which an intervention is delivered as intended. 25 Study designed so as participants would receive a full dose of the intervention by attending all workshops. Reminders were sent for upcoming workshops to encourage attendance and attendance at each workshop was recorded. Participants were given a certificate of achievement upon completion and staff were given continuing education credits. All supplies were made available to participants to ensure they could successfully perform these activities. Follow up contact was made by the interventionist to see if a service plan had been created and if it was being followed as planned.
Almas et. al 2013 31S
Design: Group nonrandomised cluster trial
To determine the feasibility and effectiveness of recruiting and retaining female preadolescents aged 9-11 years to both study arms and of implementing a 20week school-based physical activity programme with the intervention group (treatment fidelity).
Girls aged 9-11. In Karachi.
N=280 (n=131 intervention group and n=149; control group) Treatment fidelity was defined as the proportion of planned physical activity sessions actually held in the intervention group out of those planned. (No reference) Recorded the amount of sessions delivered and reasons why session weren't delivered.
Bach et al. 2013 32S
Design: Feasibility and acceptability cohort study
To determine the feasibility and acceptability to physical therapists and patients of a cognitive behavioural pain self-management programme.
Physical therapy cohort and pain patient cohort N=31 physical therapists and n=21 patients.
No definition.
A portion of consultations were audiotaped and scored with a predefined checklist. Fifty per cent were scored independently by two raters and the remainder were scored by a single rater. At the end of each session the trainer will record whether the training was delivered as intended. The providers being trained will also complete a short evaluation form at the end of each session to ensure skill acquisition. 3 Sessions at each intervention site will be observed and scored with a standardised form. At the end of each session the provider will complete a form reporting whether the session was provided, the number attending and the activities provided. Intervention fidelity, defined as the extent to which a programme adheres to its programme theory. 26 Providers' activity at network meetings was recorded and they were assigned points based on this. Measured number of sessions held for residents (participants) and assigned points as per same.
Branscum et. al 2013 36S
Design: Process Evaluation of a Group randomized controlled design.
To report the results of a comprehensive process evaluation for the "Comics for Health" program, a childhood obesity prevention intervention implemented at 12 afterschool programs.
Children and adolescents N=71 (n=37; control group, n=34; intervention group)
The extent to which the intervention was delivered as planned. (No reference) Intervention sessions were observed with a structured tally sheet (author has established the readability and validity before use); which included a list of major tasks the provider was to complete to assess if the intervention was delivered as intended the provider also completed a separate checklist for self-check. 1, 20 A proportion of consultations were obtained audiotaped. Treatment manuals were coded according to an established taxonomy of BCTs. Transcripts of the audiotapes were then coded according to the BCTs as per the treatment manual to assess delivery of the intervention.
Mars et al 2013 40S
Design: Fidelity assessment of a two-arm randomised controlled trial intervention
To demonstrate development and testing of tools, procedures to monitor and assess the intervention integrity of a complex intervention for chronic pain.
Chronic musculoskeletal pain N=703 (n=403 intervention; n=300 control)
Intervention fidelity is defined as the use of methodological strategies to monitor and enhance the reliability and validity of behavioural programmes. 1 All courses were audiotaped and fidelity was assessed under 3 domains. (i) Adherence: a component specific measure was designed to assess the delivery of key elements as described in the intervention facilitator's manual. (ii) Competence: A generic competence measure was designed to determine the extent to which the providers created an environment in which participants could share their experiences and learn new skills. (iii) Overall impression: Another measure was designed to reflect the extent to which the aims and objectives of the component were achieved and how the material was received in the group.
Pfeiffer et. al 2013 41S
Design: Study protocol for a two-year randomized control trial (nested cohort design)
To observe the effects of a multi-component intervention on physical activity, sedentary behaviour, and physical activity energy expenditure in 3-5 yearold children; identify factors that associate with change in those variables; and evaluate the process of implementing the multicomponent intervention. To evaluate if the HEROES Initiative; a school-based childhood obesity prevention program based on the U. S. Centers for Disease Control and Prevention coordinated school health approach was able to effectively increase physical activity among elementary and middle school students who were exposed to the program for 18 months and to determine student and school-level predictors of success.
3-5 year old children
4th-8th grades from elementary and middle schools in Southern Indiana.
N=1091 (intervention only)
No definition Interviewed school wellness co-ordinators, principals and cafeteria managers (on two occasions). Observed the school environment assessing 9 specific domains relating to the intervention. Scores were awarded based on this observation to assess whether the intervention was being delivered as intended.
Sternfield et. al 2013 46S
Design: Randomised controlled 3 by 2 factorial trial
To describe the rationale for the 3 by 2 study design, to discuss issues relevant to interventionspecific methodology and implementation, and to present data on recruitment, eligibility, and baseline characteristics Postmenopausal women
N=355
No definition Training was standardised and all providers were given a study manual. During training mock yoga classes were conducted and all yoga instructors were given training CDs, DVDs and handbooks. Exercise trainers were given detailed written instructions regarding prescription and progression of exercises. The importance of strict adherence to the intervention protocol was emphasised repeatedly during trainings. Fidelity of the yoga intervention was monitored through the completion of a form by an unblended staff member and the yoga instructors communicated weekly via email with the Seattle investigators to describe how classes were proceeding and if they had any questions or concerns. Fidelity of the exercise intervention was monitored whereby one session a week was observed to ensure fidelity to the protocol using a quality control checklist.
E Supplement table: Characteristics of reviewed papers and summary of fidelity methods
The exercise trainers completed a log to ensure the prescribed dose was being achieved. Exercise trainers, supervisors and experts in exercise training had regular conference calls to resolve any issues. For both exercise and yoga, a list of "Frequently Asked Questions" was compiled and distributed monthly to ensure a standardized approach to any issues that arose that had not been specified in the protocol. Mothers with children aged 4-6.
Not applicable: Study protocol Implementation process evaluation is a specific type of process evaluation that examines fidelity of program delivery. Assessment of implementation allows the researchers to ensure the program was delivered to the participants in the prescribed fashion. Failure to evaluate program fidelity can make it difficult to confirm whether non-significant program outcomes were due to ineffective intervention components or inadequate transference of intervention deliverables. (No reference) Log-in codes and tracking data will be used to assess whether the website and subsequent module materials were accessed. The date and duration of activity will be logged to assess whether audio-visuals were viewed and adequate time was spent to complete each activity. Online, interactive worksheets and module quizzes will have forced-response validation to gauge transference of information. Reminder emails will be sent to assess promotion. At the completion of the intervention, respondents will be requested to complete an open-ended questionnaire regarding acceptability and perceived usefulness of the program. Additionally, data regarding maintenance of confidentiality will be collected.
Llewellyn et al 2012 61S
Design: Multicentre randomised control trial (protocol)
To examine the impact of motivational interviewing augmented with information provision and behavioural skills building,
Men who have sex with men (MSM) prescribe PEP for HIV Not applicable: Study protocol.
Assessing the fidelity of the treatment is an important component of successful research dissemination. (No Study design has ensured there will be the same dose between conditions. Reduction of differences within treatments will be ensured by the use of one trained interventionist. Interventionist skill acquisition and minimising 'drift' in over and above usual care, on risky sexual behaviour in men who have sex with men prescribed post exposure prophylaxis (PEP) after potential sexual exposure. A secondary aim of this research is to examine the impact of the intervention on adherence to PEP.
following sexual exposure reference.) interventionist skills will be minimised by the development and use of a treatment manual with the provision of feedback. Audiotape sessions and coded using a validated instrument to ensure delivery and provide feedback to the provider. Provider to complete a checklist after each session to remind him to include appropriate skills and content. An advisory board will be used to monitor whether treatment protocol has been adhered to during recruitment and intervention period. No definition Delivery: Providers were given a written manual with materials for each session. A checklist was completed after each session indicating which treatment topics had been covered. All sessions audiotaped and reviewed by investigator who provided feedback re adherence to treatment protocol. Receipt: Staff-caregiver attendance at the sessions and clinical impressions were rated by a trainer after each session. The trainer also recorded whether staffcaregivers were able to identify specific behaviours and develop plans based on these behaviours for the week. No definition Training: Videotapes of practice cases were reviewed to ensure fidelity to the protocol. Performance was then reviewed and therapists were required to meet a certain level of fidelity before treating participants. Delivery (i) 30% percentage of sessions were observed and assessed for fidelity to MI using the MI integrity code 3.0 to assess fidelity from the observer perspective. (ii) The modified version of the therapy session report was used to assess for fidelity from the client perspective. Robbins et. al 2012 65S Design: Two-group pretest posttest quasi-experimental study To describe the methodology and findings related to the treatment fidelity of face-to-face motivational interviewing sessions involving middle school girls and a school nurse to help the girls increase their moderate to vigorous physical activity.
Middle school girls (10-14 years)
N=37
Developing, implementing, and evaluating a treatment fidelity plan is a time-consuming, but important, process for researchers to ensure that an intervention has been implemented as intended and accurately tested 1 Study design: The underlying theory is stated and how it was congruent with clinical process. Training: An additional provider was trained to allow for potential setbacks. Training was standardised and the providers were given an intervention manual. The providers did role play and were given feedback as part of the training. Delivery and receipt: The providers kept logs of the sessions. All sessions were audiotaped and some were randomly selected for assessment.
